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disposition would render moot Goehring's ap- 
peal from the denial of summary judgment on 
ihe antitrust issue. I would also vacate the 
district court's summary judgment on patent 
misuse which arose from' the improvident 
grant of the motion to amend. I would accord- 
ingly direct that the proceedings be taken up 
again from the state they were in prior to the 
granting of the motion for leave to amend on 
December 5, 1984. I do not reach the res 
judicata issue nor issues certified to us, as my 
disposition would render them moot in this 
case. ; 


Court of Appeals, Federal Circuit 

In re Merck &■ Co., Inc. ■ 

, . No. 85-2740 
Decided September 8, 1986 ■ - 


If^PATENTS ' 

Patentability — Invention — Specific 

^ ^^iH>i^cases — Chemical (§51:5093) ■ - 

■■ \:. 
%jJ::v:^t?B{>ard of Patent Appeals and Interferences'- 
'p;-He(ision sustaining rejection for obviousness of 
i;"> fccxa claims for antidepressant drug 

J'imiitriptyline was proper, since claimed drug 
5|J:is^siruciurally similar to other^prior art 'psy- 
|>^oh(Ui-(^^ compound, imipramine, which '.is 
'i^'j^riown to possess' antidepressive properties, 
f>ne skilled in medicinal chemical' arts 
|I!t^>^V'uld have expected amitriptyline to resemble 
' ^iinnpramine in alleviation' of' depression in 
J/humahs. - . .. 

^mbmst ' '■ 

^Jjh^s^ -^'^ ' ■ i-'i; 

fll^Xppeal from Patent and Trademark Office 
I^Board'of-Patent Appeals and Interferences!" ' 

,:..eReexaminaiion request,^ Control ^ • No. 
J':^9ZQQ0264, to reexamine patent of Edward L. 
feEngiehardt, Patent No. 3,428,735, issued Feb- 
fruary^lS, 1969^ on application, Serial , No. 
i^^^iriP'^v f'ied August 24, 1967; as continu- 
f^i^iion-in-part of apfDlication Serial "No. 
^5e?^l' %ti November 30, 1959. From. deci- 
•fti5fV;Sustainirig decision rejecting claims 1-3 in 
^^r^examination application, a pplicjant appeals. 
•^Affirmed; Baldwin, Circuit Judge, dissenting 
:'>vvith, opinion. 


^l^rles M. Caruso,. Rahway, N.J. (Nels T. 
I^^Lippert, and Fitzpatrick, Cella, Harper & 


Scinio, New York, N.Y., on the brief, and 
Mario A. Monaco, and Michael C. Sudol, 
Jr., both of Rahway, N.J., of counsel) for 
appellant. 

Richard E. Schafer,. Associate Solicitor (Jo- 
seph F. Nakamura, Solicitor, and Fred E. 
McKelvey, Deputy Solicitor, on the brieQ 
for Patent and Trademark Office. 

Donald R. Dunner, and Finnegan, Hender- 
son, Farabow, Garrett & Dunner, both of 
Washington,, D,C. (Robert. D, Bajefsky, 
Carol P. Einaudi, and Finnegan, Hender- 
. son,^ Farabow,^. Garrett , &. .Dunner, all of 
Washington,. D.C., on the,brief,-and Beryl 
L. Snyder, Elmwood Park, N.J. , of counsel) 

. for intervenpr Biocraft Laboratories, Inc. 

Before Davis, Bald\yin, and Archer, Circuit 

Davis, Circuit Judge. 

This is an appeal from a final decision of the 
United States Patent and Trademark , Office 
(PTO) Board of Patent Appeals and. Interfer- 
ences (Board)i sustaining the rejection , of 
claims 1 through 3 in the reexamination appli- 
cation' of ; U.S. Patent No. ■3,428,735 ^ (the 
'735 patent) as unpatentable under 35 U.S.C.' 
§ 103. We.affirm.:,^ 

• I: BACKGROUND ^ ' 

A. The Invention'^ , . • 

The invention is directed to a method of 
treating human mental disorders; the method 
involves treating depression in humans by the 
oral administration of 5-(3-diniethylamino- 
propylidene) dibenzo[a^,d] [1 ,4) ' cyclbheptar 
diene (commonly known. as and. hereafter re- 
ferred to as "amitriptyline"), or the 
Hydrochloride or hydrobrofnide salts ; thereof, 


' Ex Parte Merck and Co., Reexamination No. 
90/000264, Appeal No. 607^66 (PTO Bd.' Pat. 
App: &.Int., May 28, 1985),JA p.7. In its opinion 
the Board expressly adopted the reasonings in its 
earlier reissue (for the '735 -patent) opinions, Ex 
Parte Edward L. Engelhardt, Reissue Application 
No. 776,464, Appeal No; 424^.40 ;(PTO Bd; 'Pat 
App., Apr. 23, 1980),:jA =pr-13:iand-£Ar Parte 
Edward L. Engelhardt, Reissue ''Application No, 
776, 464, Appeal No. 480^01 (PTO Bd. Pat; App. 
Fed. 25,-^1982),JAp."23:- - ^ 

' U.S. Patent No. 3,428,735, issued to Edward 
L. Engelhardt on February 18; 1969, was based on 
patent application Serial No. 662,907 filed August 
24, 1967.as a continuation-in-part of patent applica- 
tion Serial No. 855,981 filed Nov. 30, 1959. - 
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in a pariicular dosage range. Amiiripiyline has 
the following chemical structure: 
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000 


■TCaiMioi])] 

As representative of the invention/ claim . 1 
reads: ' • ■ - . ■ 

1 .;A method of' treating human- mental 
disorders involving depression wKich^ com- 
prises orally-administering to a- human af- 
fected by depression 5^(3-dimethylamino- 
. propylidene) dibenzo (a,d] [1,4] 
■ -cyeloheptadiene or its non-toxic salts in dai- 
ly dosage of 25 to 250 mg. of said compound. 
Remaining claims 2 and 3 are dependent from 
claim 1 and add limitations pertaining to ihe 
use of the hydrochloride and hydrobromide 
salts of amitriptyline, respectively. 
B. Related Proceedings " 

^On March 10; 1 977' an' a'pplicaiioh. Serial 
No. 776,464 (the '464 application); was filed 
for re.ssue'bf the '735 patent;^ AlUthe claims 
of the '464 application v7ere finally rejected by 
the examiner- under- section 102 of iiile'35; 
United States Code, and alternatively under 
section 103 of that title. Subsequently an 
appeal (Appeal No..424^4p)>as taken to the 
Board* which affirmed the examiner's rejec- 
tions. -Additionally, the Board entered a new 
rejection under 35 -U.S.e. §. lG3;over a combi- 
nation of references not ;previously cited byahe 
examiner. .In accordance -'with. 37 -C F R- 
§ 1.196(b) (1985)^ appellam elected reconsi^ 
deration of the''464 application by the examine 
er. The: examiner maintained, thei.rejection 
entered by the Board; in Appeal No. 480-01; 
the Board affirmed -the examiner: The Board's 


'no 


The reissue application was Hied as a no 
defen lype. reissue under the then existine 37 
C.F.R., § 1. 175(a)(4): (.1980). That;. provision has 
now been repealed.. . , • ' .- \i ■ 

"At. thai. lime; the' Board of Patent Appeals and 
Interferences was. called the Board of, Patent 
Appeals, ^ :-. ' . ... - ' 

'37 C.F.R.. .§. Ll96(b) provides" that when the 
Board of Appeals determines a new ground.of reiec- 
iion, ihe.appellant may,;; . /.....-r. 

(I) after submitting appropriate amendments. or 

showmg of facts, have ihe.matter reconsideredyby 
. the examiner;. ; • ,■ . ' y^--^ 

. (2) waive reconsideration before the examinerand 
- -.have the case. reconsidered by; the Board ;. or -V 
• (3) treat the decision, including the new^ground^of 

rejection, as a finardecision in the case.-.;- .'t 


decision was appealed to the Court of Customs 
and Patent Appeals (CCPA)...Upon the mo- 
tion of the Commissioner of Patents and 
Trademarks and on the authority of In re 
Dien. m F.2d.l51. 214 USPQ. 10 (CCPA 
1982), the appeal was dismissed for lack of 
subject mailer jurisdiction..^ 

The reissue application was protested by 
Biocraft Laboratories, Inc. (Bio'crafi), inter-^ 
venor in the current appeal. Biocraft is also the 
plaintifTin a related litigation pending in the 
U.S. District Court for. the.. District of New 
Jersey in which the validity and infringement! 
of the '735 patent is in issue. See Biocraft 
Uboratones Inc, u. Merck & Co., Civil Action 
No. 77-0693 (D.N.J.). The district court has 
siayedJurther action in that case pending the 
final outcome of the pending PTQ 
proceedings. 

C, Reexamination. Proceeding 

Following dismissal of the reissue appeal bv 
the CCPA, Merck-. & Co., Inc. (Merck) the 
assignee of the '735 patent, filed for and'was 
granted a request for reexamination of the 
patent. As .a result of prosecution, before the - 
examiner, claims 1 through 3 of the reexami- -1 
nation application were finally rejected under S 
35 U.S.C. § 102 as anticipated by prior arf k^ 
references; the claims were also;rejected. under 
35 U.S.C. §,1 03 =as: being- obvious ovei;^- refer- 
ences cited by the Board in its new ground of 'M 
rejection entered.during the initial reissue ap- -sJ 
peal. Finding the '735 patent to- be en titled -to' 
the benefit of the November 30,. 195,9..filing<>?^i 
date of^its parent application, • Serial No."^ 
855,981, the Board- reversed the- section l62'.?« 
rejection because the.effectivA filing date of the W 
application antedated^ all the references cited ^i^^' 
therein. The Board, .however, ; sustained xheM^ 
rejection for obviousness under section-.; lOiv?!) 
Expressly adopting the reasonings of its earlier 
reissue c)pinions, the Board took the position 
that in view of the prior art, in combiriation.¥^^f 
and a thorough knowledge of the investigativeSSl'"' 
techniques used in the medicinal chemical art, |P 
the skilled artisan would have expected aheE 
known tricyclic compound, amitriptyline, to be fi'^ 
useful as an antidepressant. 
D. The References '" ' , ' " 

The references relied, upon bV Ihe' Bbarci^S 
were:. ■ • ■ . *v:i,;; -h^a^t^ 

(1) Rey-Bellei e*i all (Rey-Bel'let) U:s:*Pa.- ,f 
- ent No: '3,384,663, May 21; 1968 (applic^?5 

tioiV filed Mar. 27, i 959); ' ' ' ''^S^,, 

(2 ) ^ ■ Ku h n ; Sch weizeriscHe MedizinisM^^ 
Wochenschri/t/Vb\. 'S7'"No. 35-36= 'pp^S 

, 1135-1140 (Aug. 1957) " / ^^:'^l^'hm 


'See In the Matter of the Application of Edward^ 
L. Engelhardt, Appeal No. 82-6 M (CAFC^Ocf. '28jj:J 
1982) (order granting motion lo dismiss):- if.' ^i^^ 
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May 21, 1968 (applica^ 
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nzeriscHe Medizinisc&i 
■1. 87, 'No. '35-36; ppI 
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the Application of Edward i 
/o. 82-611 (CAFC Oct: 28*1 
otion to dismiss).- 


(3) Lehman ei al. (Lehman), Canadian Psy- 
chiatric Association Journal, 'The Treat- 
ment of Depressive Conditions with Imi- 
pramine (G 22355)", vol. 3, No. 4, pp. 

■ 155-164 (Oct. 1958); 

(4) Friedman, First Symposium On Chemi- 
cal Biological Correlation, "Influence ' of 
Isosieric Replacements Upon Biological Ac- 

:* tivity pp. 296-358 (May 1950); 

(5) Burger, Journal oj Chemical Education, 
"Rational Approaches to Drug Structure", 

- ■Vol; 33, No: 8; pp. .362-372 (Aug; 1956); 
:^(6) Petersen et al.r(Peiersen), Arzneimiltelr 
Forschung, Vo\. 8, . No. 7, pp. 395-397 

••::.(i958); ; , ' ^ 

i (7) Roche Research Report No. 43,162, pp:. 
^-1-9 (Nov. 1957); - : . 

' u:(8) Roche Research Report No. 43,169, pp: 
J 1-8. (Apr. 1958); 

■ Roche Research Report No. 52; 195; pp, 
'yV-\3 (Sept. 1958) (Collectively called the 
'l^'Roche Reports'*).'; ' " 

C^The Rey-Beijet patent disclosed amitripty- 
lipe and its hydrochloride salt. Properties of 
amitriptylinc taught by the reference included 
a "manifold activity upon the central nervous 
system," as well as pharmacological and me- 
. dicinal properties, such as "harcosis-potenti'at- 
■ing, adrenolytic, sedative,. antihistaminic, an- 
liemetic, antipyretic and hypothermic." Rey- 
Beilet^did not disclose or. otherwise teach that 
ami tri'pty line possessed ahtidepressive proper- 
ties. ; ^ ' . ' ; . . ^ 

.^ti.iThe. Kuhn publication disclosed; the com- 
pound; imipramine, and taught .that- the com- 
.pound v/as a very efTective antidepressant in 
•■humans^: Imipramine - .has - the chemical 
structure;. . ... . 


I 

01201201211(013)2 


fi^om the structure of amitriptylinc 
^^yonjy.^mahe .r-eplaceme^ of the unsaturated 
«^^;??^§^^^om in the. center ring with a nitrogen 
|^°n^' -^"^in taught a recommencied 'dosage of 
'^J -^-l^O mg per day — possibly 200-250 mg if 

^y^^ Lehman publication disclosed the re- 
54Ks of a Canadian study of the efTects of 
K^^ipramine on the symptons of. depression in 


humans. This article confirmed, for the most 
part, the teachings of the Kuhn article. 

The object of the Freidman publication was 
"to survey the history of isosterism, to classify 
the varieties of isosteric replacements which 
are recorded in" the literature, and to note the 
influence of these replacements on the biologi- 
cal activity of compounds." Friedman defined 
isosteres as atoms, ions or molecules in which 
the peripheral layers of electrons can be con- 
sidered identical. Compounds which fit this 
broad definition and exhibit the same biologi- 
cal activity were termed "bioisosteric." Fur- 
ther, with respect to the medicinal chemists' 
use of the theory of "isosteric replacement" or 
"bio-isosteric replacement" as a tool; to predict 
the properties- of compounds, Friedman com-, 
mented.thai: • - i,:^ 

[t)o the synthetic organic chemist iriterest- 
ed in medicinal chemistry; every physiologi- 
cally active' compound of known structure is: 
a challenge - a challenge either-to'better it; 
or perhaps merely to equal it:-. *. : 
There are numerous ways of attacking 
such , a problem. ... One' of the^-methods 
which has been used frequently;- very often 
with success, is that of isosteric replacement. 
The examples of this type of replacement in 
the literature are very nurnerdusf and Uhe 
fruitful results in the fields of sulfonamides, 
antimetabolites, and antihistamines are well 
known. - * - ... 'r, ;-o'rI 

Friedman at page 296. Finally, Friedman dis- 
closed various atoms or groups of 'atoms' as 
bioisosteric, including the intei^ch a nge'of . oxy- 
gen and the unsaturated carbon atom' wHich 
often resulted in similar biologicaP activity. 
Friedrnan, however, did not disclose' or:other- 
wise teach as bioisoteric the interchange of the 
nitrogen and unsaturated carbon atoms: ' ^v^- 

The Burger publication also discussed' the'; 
theory of "bioisosterism" and its usefulness in 
designing new drugs based, upon- the knowl- 
edge of "lead" compounds. 

The Petersen publication taught, iriter 'alia,- 
the properties of chlorjDromazine' (a' phehoth- 
iazine' derivative) and 'chlorprothixerie'^ ; (a 
9-amin6-^lkylene-thioxanthehe- derivative); 
these compounds have the following strii'ct urar 
formulas:"' [u^ii\^i.•^ 


fia2<32<a2if( 013)2 
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appear ... are sedative and airopine-Iike 
effects, such as appear also with Tofranil.' 
We must decide in this appeal whether 
appellant's invention would have been prima 
facie obvious over the available prior art of 
record; and, if so obvious, whether the prima 
facie case has been rebutted by evidence of 
unexpected results. 


Petersen concluded that, when the. nitrogen 
atoni located in the central ringpf the phenoth- 
iazine compound is interchanged with ah un- 
saturated carbon atom as in the corresponding 
9-amino-alkylene-thioxanihene compound, 
the pharmocolpgical properties of the thiox- 
anihene derivatives resepible very strongly the 
properties .of the corresponding- phenothia- 
zines. Using the theory , of isosteric replace- 
ment, Petersen predicted this- similarity in 
properties: . . - 
Structural chemical considerations permit- 
ted the expectation that the.i9-aminoalky- 
lene-ihioxanthenes . . . .would -show great 
similarity to the corresponding phenothia- 
zines. They-should be. more similar in their 
behavior to that of the phenothiazines. than 
, the. saturated 9-aminoalkyi-thioxanthenes. 
From the physical point of view, the.^x- 
eiectron distributions (sites of tt - electrons) 
are. almost the same in .the phenothiazine 
derivatives and in., the 9^aminoalkylene- 
ihioxanthenes, with their stabiii zing ',conju-' 
gated double linkage, between C9. in the 
_ thioxanthene ring, and the first C-atpmVof 

the side chain,.: ; V / 

Petersen, at page, 3. The compounds- iwei'e 
disclosed as having a strong central depressive, 
i.e., iranquillizing,-acti9n in animals. 

. The Roche Reports revealed, .the,, results 
from tests comparing- the ..pharmacological 
properties of. amitriptyline and inriipramine. 
The reports indicated that the two coni pounds 
were very similan-in a ^yariety: of. properties; 
including itheir action as tranquilizers having 
na rcosi s- pote n li ati ng . effects. Becaiise. of . t his 
similarity and because amitriptyline and imi-^: 
pramine were structurally related, Roche.sci- 
entists concluded that amitriptyline should be 
clinically tested for depression alleviation. — a 
known property of i mi pramine., J n the^phar- 
malogical guideline for the clinical testings of 
amitriptyline (which.^.. was ■ labelled,, Roche 
Preparation Ro 4-1 575); the' Roche 'Reports 
stated that 

[i)t is to be noted that a-'-tofranil-like eflfect" 
is already to be expected by using a dose 
— Vi that of Tofranil.'JSide:effects which can 


. III. DISCUSSION 

In its opinion on this problem, the Board 
expressly followed the guidelines of Graham v 
John Deere Co. , 383 U.S. 1 ; 1 7- 1 8,' 1 48'USPQ 
459; '466-67 (1966), and made "findings on 
factual inquiries specifically set forth in that ' 
decision. These factual findings must be ac- 
cepted unless they are clearly erroneous. In re * 
Wilder.yll>(i F.2d 1516, 1520, 222 USPQ 369 
372 (Fed. Cir. 1984), cert, denied, 105 S.Ct.' 
1173 (1985); In re De Blauwe, 736 F.2d 699 
703, 222:USPQ 19.1,. 193 (Fed. Cir. .1984)^. 
accord Stock Pot Restaurant,. Inc. v. Stockpot ' - 
/n<:.,737F.2dl576, 1578-79, 222 USPQ 665^ ' 
666-67 (Fed. Cir. 1 984). In this case we do not . , 
hold the Board's factual findings — as to tHe 'ji 
scope and content of the prior art, the differ^'if 
ehces between the prior art' and the claims at ..'-^ 
issue, and the level of ordinary skill in the art c| 
— to be clearly erroneous and accordingly we- '? 
have followed them in our statenrieht' of tHeSJI 
prior art and we now follow them in 'ourr,2^ 
analysis of the legal issue of obviousness, J -lf 

Prima Facie- Obviousness: The prior " a(rrii$| 
taught that amitriptyline and imi pramine are: J 
both psychotropic' drugs which react on the'^l 
central nervous system and which were knownlfl 
in the an prior to the time of appeilant%j| 
invention. Imipramine was known to possess^'® 
antidepressive properties in humans: ' Whileglp 
amitriptyline was known to possess psychotro- 
pic properties such as: sedative and narcosis- 
potentiating properties, the drug was not.:| 
known to be an antidepressant. Ho\\^ever, the f| 
prior art has shown that imipramine and ami^^I 
triptyline are unquestionably closely related in'^l 
structure. ^Both compounds are tricyclic di-J;^ 
benzo compounds and dififer structijrally only-^ 
in that the nitrogen atom'located in tHe central 
ring of imipramine is interchanged with an 54 
unsaturated carbon atom in the central ring of 
amitriptyline. To show obviousness, it wasj^^ 
necessary to determine from knowledge alf Sl 
ready available in the art at the tirne of appeivf 
lant's invention that one skilled in the rnedici-'"'^ 
nal chemical' art would have expected ^ 
amitriptyline,. like inrii pramine, to be useful* iiii^Jf 
the treatment of depression in humans. 7ri V^3 


.'Tofranil is'a tradename used for imipramineii^fj 
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dename used for imipramine.'" 


Papesch, 315 F.2d 381. 137 USPQ43 (CCPA 
1963). 

As found by the Board, the Roche Reports 
recognized the structural relationship between, 
amitriptyline and imipramine and concluded 
ihat amitriptyline should be tested for its anti- 
depressant activities. In fact the Roche Reports 
expressly stated that amitriptyline was expect- 
ed to resemble imipramine clinically in its 
depression alleviation^ effects. 
• "Structural similarity, alone; may be sufTi- 
. cient to give rise to an expectation- that com- 
pounds similar in structure .will have similar 
properties." In re Payne, 606 F:2d 303, 313, 
■„203 USPQ 245,:254 (CCPA 1979)..However, 
V ihe Board did not rest its* conclusion; of obvi- 
ousness on structural sinailarity alone: Rather, 
the Board further recognized that; in . attempt- 
ing to predict the. biological activities of a drug, 
a skilled medicinal chemist would not proceed 
.randomly, but would base his attenipts on-.ihe 
available knowledge of prion, research lech- 
'niques, and literature used in: his; field. The 
'prior art showed that one;such technique was 
^.'^bioisosteric replacement'' or.;:the :thepry of 
.bioisosterism — where the substitution of one 
l^e ; !atoni or group of atoms' for another; atom or 
^^i' /group of atoms having similar size, shape and 
'. ^electron density provides molecules having the 
same type of biological activity. Finding .that 
j [he Friedman, Burger and Petersen references 
. ,aaught that bioisosterism was commonly used 
4 r'by.i medicinal chemists prior to. 1959 in an 
M'::': effort to design and predict drugi-activity, the 
Board' concluded that one of ordiiiary.skill in 
the arts would have been aware of. this tech- 
nique at the time of appellant's invention.* 
; Further, the Board found that Petersen taught 
^;j;'.7^s''bi6 the interchange of uhe- nitrogen 

A .and; unsaturated carbon atoms the 'precise 


li^.'jif; _ . 

i\U— T*/^PP^''3"^ submiiied the declaration of Dr.' 
i||"-.;*^Paul N. Craig, an experienced medicinal chemist, 
^i~y']^ p. 372. His view was that the concept of bioisos- 
Pfetnerism could not be used.iri; 1 959.. lo . predict the 
'^■gf.Mamitiepressani efTecis in amitriptyline or the phar- 
macological differences between imipramine^ and 
^l- 'arniiriptyline. Dr.:Craig stated: "' . 

v,(i|Ilh-my opinion-'isosterism" in:1959 afforded, no 
basis for predicting the- specific pharmaceutical 
in- humans, and itas my belief that that is 
^l^t i-.,. still true today .... I do not believe the carryover 
^ ^}k^,r^^ activity from.chlorpromazine to 

|.,:f^'Vhlorprothixene afforded a reasonable basis for 
|y ;t!-;predicting the carryover of antidepressant proper- 
|:^;-Cl»es from imipramine to amitriptyline.. ' • ' 
^;*^Afridavit.of Paul N. Craig, JA, pp. 374-75. 
■ ■(^Plainly the Board was not clearly erroneous in 
p discounting- that testimony. There. was independent 
5g evidence .'in. the record' to the contrary.' The Fried- 
man, -Burger and Petersen references -recognize that 
|.; concept as a means of predicting biological proper- 
pj'^ties in isosiericaily-related compounds priorto 1959. 


structural difiference between imipramine and 
amitriptyline.' 

We see no clear error in the Board's deter- 
mination as to the teachings of. the prior art 
references, in, combination. In view of these 
teachings, which show a close structural simi- 
larity and a similar use (psychotropic drugs)- 
between amitriptyline and imipramine; onevof 
ordinary skill'in. the medicinal chemical arts, 
possessed of the knowledge of the investigative 
techniques used in the field of drug design and; 
pharmacological i predictability, would. *have; 
expected amitriptyline to resemble, imipra- 
mine in* the alleviation of depression in. hui- 
mans. Accordingly, we agree with the.Board^ 
that appellant's invention .was prima facie 
obvious over the prior art of record. 

.In traversing the. Board's decision-of'obvi- 
ousness, appellant has urged. that the -Board's- 
decision was premised on an impermissible 
"obvious to try'.' standard. Appellant contends 
that there was no motivation in. the prior art to 
arrive at- appellant's^ invention. '.'(0]bvious.to 
try is not the standard of 35 U;SiC. § 103.';' In 
reAntonie, 559:F.2d.618, 620,.li95 USPQ:6,.8 
(GCPA 19.77) (emphasis omitted). Rather, the 
test, is whether the references, taken: as.' a' 
whole, would have suggested , appellant's in- 
vention; to one of ordinary skill in the medici- 
nal chemical arts at the time the invention was 
made. In re Simon, 461 F.2d 1 387,.1'390,- 174 
USPQ 1 14, 1 16 (CCPA. 1972). Clearly, ami- 
triptyline and imipramine, .both known psy- 
choirojDic drugs,* are closely structurally relat- 
ed. The, expectation that the similar structures 
would behave similarly was suggested, in .the 
Roche Reports.il In.. combination with those 
teachings, therprior art. teaching that the pre- 
cise structural difference between^ amitripty-. 
line and imipramine involves. a known; bioisos-; 
teric replacement. provides sufficient; basis for 
the required, expectation of 'success;Kwithout 
resort to thihdsight.."' Obviousness does not 
require absolute pi^edictabiiity. In re.Jiam- 
berti, 545 F.2d 747, 750, 192 USPQ-278,:280 
(CCPA 1976).. Only 'a'ireasonable expectation 
that, the beneficial result will .be ^achieved is 
necessary to show obviousness. -In reiLongi; 


' Petersen even went so far as to suggest that the 
apparent bioisosteric relationship between the inter- 
change of the nitrogen and unsaturated carbon 
atoms led to the design; of chloroprothixenerin. the 
expectation that uhe' compound' would-' share 'the 
same biological activity as chlorprornaziner\9ee'Per 
tersen, jupra; at'p. 395.' * ' .. ^'-. 

'"-The teachings of the Roche Reports as well. as 
the Petersen reference distinguish. this- case from /n 
re Grabiak,J69 F.2d 729, 731, 226-USPQ 8'70, 871 
(Fed. Cir. 1985) ("there is no motive in the cited an 
to make the modification required to arrive at appel- 
lants' compounds").' ' * 


■•in 


. . , ..1 
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759 F.2d 887, 897, 225 USPQ 645. 651 (Fed 
Cir. 1985). . ; 

We also find untenable appellani's argu- 
mems thai Petersen teaches away from appeir: 
lant's invention. Non-obviousness cannot be 
established by attacking references individual- 
ly where the rejection is based upon the teach^' 
ings of a combination of references. In re 
Keller, 642 F.2d 413, 425; 208 US PO 871 
881 (CCPA 1981). Thus, Petersen must be 
read, not \x\ isolation, but. for what it fairly 
teaches in combination with the prior an as a 
whole. That teaching is that the interchange of 
the nitrogen and the unsaturated carbon. atoms 
IS isosieric and compounds . so modified are 
expected to possess similar- biological proper- 
lies. . . / , 

Neither are we persuaded by appellant's 
contention that the Board erred in relying.on 
the contemporaneous independent invention of 
others to support its holding of obviousness." 
As we have said, earlier, thetteachings of the 
prior art references in combination adequately 
support the Board's conclusion. However; the 
additional, although unnecessary, evidence of 
contemporaneous- invention is probative? of 
"the level of knowledge in the. art at the time 
the invention, was made." In. re Farrenkobf 
713 F.2d 714, 720, 219 USPQ 1, 6 (Fed. Gin- 

Unexpecled Results:. A prima facie case^ of 
obviousness can be. rebutted hy evidence of 
unexpected results. In-.re-Dauis, 475 F.2d 667 
670, 177 USPQ 381, 384 (CCPA 1973). In 
rebuttal of the PTO's prima Tacie case appel-' 
lant has asserted that, asicompared to imipra- 
mine, amitri pty line unexpeaedly.. has a", more 
potent sedative and a stronger anticholinergic 
effect. In support of this contention; appellant 
has relied on an affidavit of Dr.;Joseph J: 
Schildkraut,'^ a'psychiatrist;and a Professor of 
Psychiatry at Harvard, and. also on a pub- 
lished record of a symposium of physicians and 
psychiatrists concerned, with the treatment. of 
the depressed patient.'^ .1 ; ' 

Dr. Schildkraut's aflfidavit recognizes some 
pharmacological differences between amitrip^ 
lyline and imipramine including the fact that 
amuriptylne is a more potent sedative and has 


USPQ 


^^'"'^ Edward L. Engelhardt, Appeal No. 
424-40, supra note 1, at pp. 23-24,; JA pp. 
22(l)-22(m), where the Board indicated that- evi- 
dence before it revealed: that four other groups of 
inventors indepcndenlly . and contemporaneously 
discovered amitriptyline's antidepressant properties 
using reasoning based on a thorough ;knowledgc of 
invesugaiive techniques, which included the concept 
ol isoslensm, used in the medicinal art'^area. 

Affidavit of Joseph J. Schildkraut, JA p: 366. 

Symposium, Depression Today — Experts An- 
swer Your Questions, J A p. 309. 


a strong anticholinergic efTect than imipra- 
mine. Further, Dr. Schildkraut notes that de- 
pressed patients have responded difTerenily to 
amitriptyiine and imipramine, some respond- 
ing to one and not the other or more favorably 
to one than. to the other. For the most part, the 
record of the cited symposium confirms the 
diflTerences noted in the Schildkraut affida- 
vit.** That record also counseled practicing 
physicians on choosing from the spectrum of:, 
tricyclic antidepressants . (a term which- in- 
cludes amitriptyiine and imipramine) the par- 
ticular drug useful for an individual patient. 

After a careful consideration of all the evi- 
dence; we are persuaded that the Board did not 
err in determining that the alleged unexpected 
properties of amitriptyiine are not so unex- 
pectedly different from the properties of imi- 
pramine, the closest prior art, as to overcome 
the prima facie showing of obviousness. The 
prior art of record clearly taught that amitrip- 
tyiine was a known sedative..'* The evidence 
before.; us (which was, of course, before, the 
Board) further revealed that all tricyclic anti- 
depressant drugs, in general, possess the:sec-^ 
ondary properties of si^dative and anticholiner-r , 
gic efTects. Specifically, the record showed that' ,'4 
' during the prosecution of the reissue applica-. ''!L^ 
tion, appellant submitted an article entitled «^ 
"Using the tricyclic antidepressants"' .which '"M 
included a table comparing the properties of 
known tricyclic antidepressant drugs. 'Mn-. i'^ 
eluded in these properties were sedative and. 
anticholinergic effects of the known anti-^'^ 
depressants-'?. Thus, it appears, that- the aif^S 
leged difference in properties between:amitripV"4^ 
tyline and imipramine is a matter of degre^f^^ 
rather than kind. Moreover, as to the sedative.'SM^^^ 
effects, the article revealed only a slight differ;t5^M| 
ence between the two compounds. Amitriptyn- 
line was characterized as "highly sedative" J ' \ 
while imipramine was only "somewhat less f^Si/,: • 
[sedative] than amitriptyiine." '« Regarding;! - 

Dr. Schildkraut was a member of... the. '5^;i#fe 
symposium. 

" Rey-Bellei, supra, col. 2,- line 16 
'* Patient Care, "Using the Tricyclic Antidepres-;^5 
sants,?: pp. 28-33, 39-40, 43-45, .49-52 --SZ-SSr^'^fl 
63-64, 67-68i 71, 75-76^ 78^ 81 84-85,- (May.l5;;;S' 
1979); see also- Commission's Appendix, pD.tiCA^■?^^^'^ 

17-45. . . .'^ 

' " See also the Symposium, Depression^Todayz^:f^% 
Experts Answer Your Questions, supra,. noit:\Z70!A^ 
p. 315, where Dr. HolHster indicates that: when,4S 
choosing from the spectrum of tricyclic antidepres-jy^^ 
sant drugs, the choice is based on. three pharmocolO: Q| 
gical actions including (1) the amount of sedation (2)>?? 
the amount of anticholinergic effect and (3), iHeJ'V, 
nature of the drugs in primarily blocking the uptake"'-:^ 
of scrotin or norepinephrine. * , 

- Patient , Care,- "Using The Tricyclic Anti- 
depressants," supra note 16, at p. 50. ^r--M 
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the. anticholinergic effect, the article showed 
that both drugs have anticholinergic effects but 
10 a different degree. These are not truly 
unexpected results. The Board found in one of 
its reissue opinions (incorporated in the reexa- 
mination decision now on appeal): "[i]n regard 
to the sedative and anticholinergic properties 
of amitriptyiine, we are not convinced that the 
side effects of this material [amitriptyiine] are 
significantly or unexpectedly different from 
the. level of those properties exerted by the 
closest prior art antidepressant, imipramine." 

The core of it is that, while there are some 
differences in degree between the properties of 
amitriptyiine and imipraniine, the compounds 
expectedly have the same type of biological 
activity. In the absence of evidence to show that 
the properties of the compounds differed in 
such an appreciable degree that the difference 
was really unexpected, we do not think that 
the Board erred in its determination that ap- 
pellant's evidence was insufficient to rebut the 
prima facie case. The fact that amitriptyiine 
and imipramine, respectively, helped some pa- 
tients and not others does not appear signifi- i 
cant. As noted by. the Board, a difference in 
s'tructure, although slight, would have been 
expected to produce some difference -in 
activity. , ' 

[1] In sum, we hold that the claimed inven- 
tion would have been obvious to one of ordi- 
nary skill in the art. Accordingly, the decision 
of the Board is 

AFFIRMED. 


' Baldwin, Circuit Judge, dissenting. 

//-"\.. " 

* ' ; The rejection by the board is flawed because 
f;, it did not .analyze the .invention according to 
7- the.; requirement of 35 U.S.C. § 103.. The 
. • board wrote: 

'The issue before us in considering the in- 
T/Stant claims on their merits for patentability 
t'. %js whether the artisan having the requisite 
; in the pertinent art area and a knowl- 

' -^'j^'C^ge of the available prior art would have 
Vpbeen motivated to employ amitriptyiine in 
./"•the treatment of human depression. 
' ( ^hether it would have'been obvious to 

; .;.|ry amitriptyiine as an antidepressant. Guided 
V. ryi^^^^ disclosure of the applicant, the board 
; pieced together information from various pat- 
: ents; Journal articles, and papers, and 
■concluded: ■ . 


doK n** ^^^^^ Edward L. Engelhardt, Appeal No. 
, supra note 1 , at p. 1 2 JA p. 34 


it remains our position that one having 
ordinary skill in this an are [sic] would have 
been familiar with the concept of bioisoster- 
ism and because of this knowledge would 
have concluded that the known compound, 
i.e., amitriptyiine, would ht potentially use- 
ful as an antidepressant. [Emphasis ours.] 
That is, it would have been obvious to try 
amitriptyiine as an antidepressant. Obvious- 
to-try is not the test for patentability under~35 
U.S.C. § 103. This court and its predecessor, 
the CCPA, have repeatedly rejected that ap- 
proach. In re Godwin, 576.F.2d 375, 377, 198 
USPQ 1, 3 (CCPA 1978); 7n re Antome; 5S9 
F.2d 618,.620, 195 USPQ 6, 8 (CCPA 1977)- 
In re Lindell, 385 F.2d 453, 455, 155 USPQ 
521, 523 (CCPA 1967); In re Tom'linson;y62, 
F.2d 928, 150 USPQ 623 (CCPA 1966)- In' re 
Papesch,3>\5 F.2d 381, 137.USPQ 43;(CCPA 
1963); see also In re Grabiak, 7i69 F.2a 729: 
226 USPQ 870 (Fed. Cir. 1985). \ • ' 

Congress has also rejected that^ approach by. 
enacting the second sentence -pf 35 U.S.C. 
§103, which states- "[p]atentabiiity,^haH not be 
negatived by the manner in which the inven- 
tion was made." The. reviser's . note, on this 
sentence states "it is immaterial whether it 
resulted from long toil and experimentation or 
from a flash of genius:" 

The obvious-to-try analysis is an attack on 
the method of making an invention that spe- 
cifically penalizes people in areas of endeavor 
where advances are won only by great effort 
and expense- The pharmaceutical field is par- 
ticularly hard hit because there is an over 
abundance of structures that are obvious to try. 
Consider, for example, the Peterson reference 
which the majority cites to demonstrate the 
possibility that a "nitrogen atom may be re- 
placed by a double-bonded carbon atom. This 
journal article records an attempt to find drugs 
useful for the treatment^ of "endogenous psy- 
choses, i.e., tranquilizers. The researchers test- 
ed eighteen chemicals with- closely • related 
structures. These materials were injected into 
mice, and compared for their ability to make 
the mice fall asleep. The results of these may 
be tantalizing and useful, but only as a guide 
for further research. I agree that, based on this 
information and the other references .cited by 
the board,, the researcher with ordinary. skill in 
the art would be motivated to investigate, the 
possibility, of substituting a doublcrbonded 
carbon atom for nitrogen. The researcher 
would also be motivated to test every' other 
structural variation in Peterson, as well as a 
host of others. Under an obvious-to-try anal^-^ 
sis, any of these structures which ultimately is 
shown to be effective as an antidepressant. in 
human beings would be unpatentable because 
the researcher dared to follow a logical plan. ; 
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The board and the majority 'also err by 
reading too much certainty into the teachings 
of the references. They have not considered the 
references as a whole. Friedman discusses the 
phenomenon that compounds with similar 
chemical structures sometimes behave in a 
similar fashion in a biological system. Once 
such a compound has been tested and found to 
have the same biological activity, it is called 
bio-isosteric."' - 
Friedman also leaches that an isosieric com- 
pound '>may have the same activity, as the 
original, or more usually it may have an an- 
tagonishc efrect."-(Emphasis added.) Frieda 
man explains that in order to predict biological 
activity with accuracy, one ideally should 
know ( I ) the mechanism by which the orieinal 
drug acts and (2) what part of the structure of 
the onginai drug is critical to the original drue 
activity.^ That reference also unequivocally 
states that comparisons should be made in 
living systems, but such information is not 
easily available. That reference relies on m 
intrn testing, and if specifically states that /ri 
intra results may or may not correlate with 
clinical studies. It also clearly states that, f6r 
the purposes of us discussion, biological activiJ 
lies such as absorption, distribution, conjuga- 
iion (detoxification), taste, odor and side effects 
nj drugs will be ignored. Friedman' concludes 
that compounds with similar, structures need 
not be bio-isosieric. ... . .. 

The Burger reference does discuss- bio-isos- 
tensm and its usefulness, in .designing new 
drugs. Its evaluation of bio-isosterism as a tool 
tor predicting drug activity is as follows: 
. However, if one can achieve a. gradual 
change of biological behavior and follow it 
accurately at each step of minor structural 
alteration, , one is bound to enhance one 
property, suppress .another, and ultimately 
arrive at a drug suitable for therapy. Short- 
cuts to this disironcertingly tedious process 
have not been .found, and this is probably 
responsible for the still prevailing opinion 
that new useful .drugs will be discovered 
most easily by more or less empirical 
procedures. 


George v. Honda Motor Co., /n^ 
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at page 369, anU 

Slight sterochemical or structural changes 
may alter considerably the biological role of 
a compound. Patient variation of at least a 
reasonable number of structures is still the 
only answer to this question, 
at page 370. 

The Roche reports contain background in- 
formation about various pharmacological ef 
fects of amitripiyline. The information was' 
derived from testing for its toxicity and tran ' 
quilizing effect on animals. This information 
would be essential to a decision to clinicallv 
test the drug. . It is not sufficient to show the 
drug would be useful for treating human be--" 
ings. Congress gave pragmatic recognition to^ ' 
the difficulty of determining whether a new:^ 
drug is useful by its enactment of the 196? ' 
amendment to 21 U.S.C. § 321. That action i. 
was taken in response to problems caused by ^'1 
another tranquilizer, thalidomide. ^^k'^;-ff 
Neither, these references, nor the other re:=i^ " 
ferences cited by the board and the maiorit;^ M 
purport to teach the worker with ordinary sm^Mf 
m the art that amitriptyline is a drug that is^?idl 
usefulfor .treating' depression in human be- 
ings. rhai conclusion is steps removed from "'^-l V 
the information presented by these sources 'rSSi''^ 
would reverse, -'-^^^^j;:- 

■ , . " M' ' 

. • ■ . ' 
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PATENTS 

1. Infringement — Substitution of equiv- 
alents — In general (§39.751) 


The term "bio-isosteric" therefore is simply a 
conclusion drawn after testing. The label is properly 
limited 10 ihe system and purpose for which the 
compounds ^vere tested.' For example, two dru^s 
could be bio-isosteric with respect to making mice 
lall asleep, and not bio-isosteric when tested at a 
particular dosage level for the treatment of hieh . 
blood pressure in human beings". The theory of bio- 
isosiensm as used by the board and majority is 
nmhmg more or less than an analysis of structural 
obviousness. . . : 

; Neither this reference nor any. of the: others 
purport to disclose either piece of information. 


Federal district court, did not err in granline^i 
summary judgment that accused engines ^dol^ 
not infringe either literally or under doGtrineSf 
of equivalents, based upon finding ,ih^tWi> 
f aimed air-cooled cylinder head structure, unASfr 
like accused-cylinder which is cooled at least iiMT ' ' 
part by. ^water, does not encompass waterMfC^'' 
.IjK'ket head structure either literally or underf "'''"' 
doctrine of equivalents. , . ■ -^-^ ^ 

Particular patents — Engine Cylinders 

4 108,118, George, Water Jacket Cylinder,^^ 
holding of non-infringement affirmed. 
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